Objectives: Impaired awareness of functional deficits is often observed in people with Korsakoff syndrome (KS) and may result in refusal of care, although this area has been understudied. This study aimed to investigate levels of impaired awareness and their relationships with neuropsychiatric symptoms (NPS) in people with KS residing in specialized nursing homes. Conclusions: Impaired awareness of functional deficits is highly common in KS residents; however, apart from apathy, is not significantly related with NPS. Additional research should further examine, which interventions are effective in dealing with impaired awareness in these people, particularly when apathy is present.
The neuropsychiatric disorder Korsakoff syndrome (KS) is caused by thiamine deficiency, which is most commonly because of concomitant alcohol abuse. This disorder is considered to lie on a spectrum with other alcohol-related cognitive disorders because of the heterogeneity of these disorders. 1, 2 KS is characterized by cognitive impairments accompanied by confabulations. Specifically, episodic memory is severely affected, 3 with executive dysfunctioning being another prominent characteristic. 4, 5 Besides cognitive impairments, neuropsychiatric symptoms (NPS) are also highly prevalent. 6 There are clinical reports, [7] [8] [9] which state that people with KS also have difficulties in recognizing their deficits: "The patient believes that nothing is wrong with him," as Egger et al stated. 10 Moreover, experiences in daily clinical practice of care staff in nursing homes (NHs) suggest that residents with KS do not recognize their own care needs and are therefore reluctant to receive care. 11 This lack of insight into their deficits may have a negative impact on resident's participation in daily life activities, ranging from basic self-care activities to occupational and recreational therapies, and may subsequently hinder their health and well-being. Consequently, care staff are faced with challenges in dealing with this lack of insight, which may in turn lead to stress and care burden. Combined with common challenging NPS, such as agitation and disinhibition, a lack of insight may lead to the inappropriate prescribing of psychotropic drugs. 12 A lack of insight has been extensively studied in people with traumatic brain injury and dementia. Furthermore, it may also be observed in other neuropsychiatric disorders such as stroke, frontotemporal dementia, Huntington's disease and schizophrenia. 13 There is no clear definition of this clinical phenomenon, and besides "lack of insight," multiple terms are used interchangeably such as "anosognosia" and "denial." 14, 15 The term "impaired awareness" is used in people with traumatic brain injury to refer to someone's "unrealistic self-appraisal" or "disturbance in insight to a variety of behavioral limitations and their impact on daily life activities." 16 In the context of dementia, Clare et al defined "awareness" as "an accurate appraisal of a given aspect of one's situation, functioning or performance, or of the resulting implications, which may be expressed explicitly or implicitly." 17 Since awareness is a complex concept, Clare et al acknowledged "the influence of both cognitive, psychosocial, and environmental factors on awareness (biopsychosocial model)" within a theoretical framework. 17 Furthermore, studies on people with dementia have also revealed that awareness is related to a specific "object" or "domain," such as memory functioning, daily life functioning, or socio-emotional functioning. 15, 18 Additionally, associations have been found between the level of awareness and NPS in people with dementia.
14 Only a few observational, case-control studies have investigated awareness in people with KS. 10, 19, 20 However, these studies were limited by small sample sizes and were conducted on people who had been temporarily admitted to a specialized psychiatric admission ward. We therefore assume that these studies are not representative of the overall population of people with KS residing in specialized NHs.
As good quality studies are lacking on awareness in institutionalized people with KS, the present study aimed to examine the level of awareness across multiple functional domains in this population and to explore the relationship between the level of awareness and NPS. Based on experiences in Dutch clinical practice, we hypothesized that awareness in residents with KS is impaired in all domains of daily functioning and that impaired awareness is associated with NPS. In this paper, we use the term awareness, which refers to someone's awareness of functional deficits.
2 | METHODS
| Study design and participants
We performed a cross-sectional, observational study on people with KS and other alcohol-related cognitive disorders living in specialized NHs from September 2014 to February 2016. Residents in these facilities underwent an extended neuropsychological assessment and were already diagnosed with KS or another alcohol-related cognitive disorder before admission to the NH. Because of the nosological uncertainties in the diagnosis of KS, it is highly probable that this group of residents do have diagnoses on the whole spectrum of alcohol-related cognitive disorders, varying from KS to alcohol-related dementia and alcohol-related brain damage. Participants were eligible when the following criteria had been fulfilled, as judged by the resident's elderly care physician:
1. A primary diagnosis of KS or other alcohol-related cognitive disorder as reported in the medical chart. In the remainder of this paper,
we have used the term KS as an umbrella term for both KS and other alcohol-related cognitive disorders;
2. having been admitted to a specialized NH for at least 3 months; and 3. the availability of a legal representative to provide informed consent.
Key points
• Most residents with Korsakoff syndrome living in specialized nursing homes overestimate their functional capacities, which could hinder their self-care and participation in daily activities.
• Apathy is significantly related with impaired awareness of functional deficits.
• Additional research should be conducted to further examine which clinical approaches and (psychosocial)
interventions are effective to deal with impaired awareness of functional deficits in these residents.
After written informed consent of the legal representative of eligible participants had been obtained, the resident himself/herself was asked to give informed consent to undergo an interview. The Medical Ethics Committee of the VU University Medical Center Amsterdam approved the study.
| Measurements
Awareness of functional deficits was assessed with the Patient Competency Rating Scale (PCRS). This instrument was originally developed to assess awareness of deficits after traumatic brain injury, but it has also been used in stroke, Alzheimer's disease, and other neurodegenerative diseases. [21] [22] [23] [24] [25] The PCRS has good validity, reliability, and feasibility in people with traumatic brain injury. 16, 26, 27 The PCRS consists of 30 items that measure competency in everyday tasks and includes both a self-rating ("patient's form") and an informant rating ("clinician's form," ie, significant other). Both questionnaires are identical and constitute 30 pairs of PCRS items. We considered the primary responsible nurse or nurse assistant as the best person to complete the "significant other form." For each item, the resident and nurse were asked to judge how easy or difficult it is for the resident to perform a task using a 5-point Likert scale (1 = "cannot do it," 2 = "very difficult to do it," 3 = "can do it with some difficulty," 4 = "fairly easy to do it," 5 = "can do it with ease"). The total PCRS score is the sum of the score of each item ranging from 30 to 150, with higher ratings indicating higher levels of competency. Awareness is defined as the discrepancy score between the patient's rating and the nurse's rating (range = −120 to 120). The larger the positive score, the more the resident overestimates his/her competences. The PCRS discrepancy scores were categorized into "no or mildly impaired awareness" (score < 28), "moderately impaired awareness" (score = 28-51) and "severe impaired awareness" (score > 51). 28 Furthermore, based on factor analysis of the PCRS items, three functional domains can be identified: a cognitive domain (8 items) , an interpersonal/emotional domain (8 items), and a physical domain (12 items).
29
Neuropsychiatric symptoms (NPS) were assessed with the Neuropsychiatric Inventory-Questionnaire (NPI-Q), 30 a brief form of the NPI, which is a widely used validated and reliable questionnaire to measure NPS in dementia and other neuropsychiatric disorders.
31,32
The NPI-Q provides information on 12 behavioral and psychological symptom domains. After the screening question to determine whether the symptom had been "absent" (score = 0) or "present" (score = 1) in the last month, severity was scored on a 3-point scale ranging from 1 = "mild" to 3 = "severe." The NPI-Q total severity score is the sum of the severity scores for each symptom ranging from 0 to 36, with higher scores indicating more severe NPS.
Following previous research, the NPI-Q symptoms were grouped into subsyndromes: "agitation", "affective symptoms", and "psychosis". 33 The total score of each subsyndrome score is the sum of the score of the included NPI-Q symptoms. Because the symptom "apathy/indifference" was not grouped into one of the subsyndromes, it was analyzed as a separate symptom.
33
Sociodemographic and clinical characteristics on age, gender, level of education, marital status, length of stay, and use of psychotropic drugs were collected through medical records review. Psychotropic drugs were categorized into antipsychotics, antidepressants, and benzodiazepines.
Cognitive function was measured with the Cognitive Performance Scale (CPS), which measures resident's everyday cognitive. 34 The CPS is generated from five items of the Resident Assessment Instrument-Minimum Data Set (RAI-MDS) (www.interrai.org). These items include whether a resident is comatose, has intact short-term memory, has cognitive skills for daily decision making, is understood by others, and has independence in eating. The total CPS score is calculated by using a hierarchical scoring system and varies from 0 = "intact" to 6 = "very severe impairment". The CPS has good agreement with the MMSE. 34 
| Data collection
Trained research interviewers collected data through a structured interview with the residents (PCRS-patient's form) and their primary nurses or nurse assistants (PCRS-clinician's form, NPI-Q, CPS). The elderly care physician was asked to complete an online survey to obtain the medical information.
| Statistical analysis
Descriptive statistics were used to calculate numbers, percentages, ranges, means and standard deviations of baseline characteristics, NPS, and the level of awareness. To examine possible selection bias, baseline differences between completers and noncompleters of the PCRS patient's form were tested with the chi-squared test for dichotomous or categorical variables and the independent samples t test for continuous variables. The Mann-Whitney U test was used when continuous variables were not normally distributed. In order to compare the scores of the items and the domains between both PCRS forms, the paired samples t test was used. For the analysis of relationships between the level of awareness and NPS, we first checked the assumptions of normality for the dependent variables by examining the distribution of the residuals with histograms. A log transformation of apathy was used due to right skewness, and the affective and psychosis subsyndromes were dichotomized into absent (score = 0) versus present (score = 1).
Next, the relationships between the level of awareness and the normally distributed continuous dependent variables (severity of NPS, agitation, and apathy) were analyzed with linear mixed models in which an adjustment was made for the correlated observations within the participating NHs (multilevel modeling). Logistic generalized estimating equations (GEEs) were used for the dichotomous dependent variables (affective symptoms and psychosis subsyndrome). Level of awareness was coded as a categorical variable with the no/mildly impaired awareness group as the reference category.
Subsequently, unadjusted analyses were performed to assess the relationships between level of awareness and NPS. In the next step, adjusted models were constructed to investigate the impact of sociodemographic characteristics (gender, age, and level of education), clinical characteristics (length of stay and cognitive functioning), and psychotropic drugs on the relationships between level of awareness and NPS. The first model was adjusted for sociodemographics. In the second model, the analyses were repeated, including clinical characteristics (length of stay and cognitive functioning) as covariates. To investigate whether psychotropic drugs modified the relationship between level of awareness and apathy, these medications were added in the third model.
In a last step, interaction terms (cognitive functioning * level of awareness) were entered in the adjusted models to examine possible effect modification of cognitive functioning.
The level of significance was set at two-tailed p < 0.05. All analyses were conducted with the Statistical Package for Social Sciences (SPSS), version 22.0.
3 | RESULTS
| Recruitment process and flow of participants
Written informed consent was obtained from 298 residents' representatives ( Figure 1 ). Of these, 75 residents did not undergo an interview.
Eight residents died, and five were discharged from the NH before the interview took place. Twenty-six residents were not willing, or not able according to the nurse, to complete the PCRS-patient's form.
For 36 residents, the reason for not participating was not listed. One interview was ended because the resident became agitated. Finally, seven residents were excluded from the analysis because data on the NPI-Q (n = 4) or the PCRS-patient's form (n = 3) were missing.
A total of 281 nurses completed the PCRS about the resident, and 215 residents completed the PCRS themselves; therefore, 215 pairs of PCRS forms were available for analysis and included in the study sample.
| Baseline characteristics
The mean age of the residents was 63.2 years (SD = 7.9), and the majority (77.2%) were single men ( Table 1 ). The mean length of stay was 6.7 years (SD = 5.6). Cognitive functioning was moderately impaired (mean = 2.6, SD = 1.6). The mean NPI-Q total severity score was 8.0 (SD = 5.6, range = 0-36). Two-thirds of residents used at least one psychotropic drug (63.7%), of which antipsychotics were prescribed most frequently (47.9%). Psychotropic drugs were most frequently prescribed to residents with moderately impaired awareness. 
| Level of awareness
The mean level of awareness was 39.3 (SD = 19.9), which indicates moderate impairment. A total of 28.8% of the residents were not or mildly impaired; 37.2% showed moderately impaired awareness, and 34.0% were severely impaired (Table 1 ).
Statistically significant differences between patients' and clinicians' ratings were found for all items except for the item "controlling laugh-
ter" and for all domains (Table 2) . Awareness was most severely impaired for the items "taking care of finances" (2.80) "driving a car" (2.33), and "scheduling daily activities" (2.15) and the least severely impaired for the items controlling laughter (0.28), "controlling crying"
(0.30) and "dressing self" (0.51). In addition, the items "taking care of finances" (93.0%), "scheduling daily activities" (87.4%), and "taking care of personal hygiene" (84.7%) were most frequently overestimated by residents (P > C). Items with highest agreement between resident and nurse (P = C) included dressing self (50.7%) and controlling crying (52.1%). With regard to the PCRS domains, awareness was most severely impaired for the cognitive domain (1.77) and the least impaired for the interpersonal/emotional domain (1.08).
| Relationship between levels of awareness and NPS
Unadjusted analyses showed that NPS (total severity score) and apathy were significantly more severe in residents with both moderately and severely impaired awareness than in residents who were not or mildly impaired. Furthermore, affective symptoms were less common in residents with moderately impaired awareness, and psychotic symptoms were less common in residents with severely impaired awareness (Table 3) . After adjusting for sociodemographics (model 1), the relationships between the level of awareness and NPS (total severity score) and apathy remained significant. Subsequent analyses adjusting for length of stay and cognitive functioning (model 2)
showed that only apathy remained significantly associated with the level of awareness: apathy was more severe in residents with 
| DISCUSSION
This study showed that most residents with KS living in specialized NHs (71.2%) demonstrated impaired awareness of functional deficits and that, on average, the level of awareness was moderately impaired.
After adjustment, we found that residents with moderately impaired awareness had more severe apathy than residents who were not or mildly impaired. No significant associations were found with other NPI outcomes.
| Level of impaired awareness and its relationship with NPS
Our results confirm previous reports and support clinical experiences that awareness in people with KS is impaired. 7, 8, 10, 11, 19, 35 Furthermore, as determined by Walvoort et al who compared self-reported complaints and cognitive performance between people with KS and people with mild alcohol-related cognitive dysfunction (non-KS), 19 we found that awareness was mostly impaired for the cognitive domain. Compared with Wester et al on people with KS who were temporally admitted to a specialized psychiatric admission ward (PCRS discrepancy score pretreatment and posttreatment 29.6 and 29.9, respectively), 35 we found that awareness was more impaired (discrepancy score = 39.3).
With regard to the studies on people with Alzheimer's disease by Shany-Ur et al (very mild/mild dementia) and Jacus et al (mild dementia), 23, 25 it appeared that awareness in our study sample was much more impaired (PCRS discrepancy score = 11.9 and 1.5, respectively). Furthermore, dementia research showed that impaired awareness becomes more frequent 36 and the level of impaired awareness increases 14 as the severity of dementia progresses. This is in line with the findings of our study, which demonstrated that, based on the adjusted analyses, cognitive functioning seemed to have a strong impact on the relation between the level of awareness and NPS in residents with KS.
Furthermore, we found that moderately impaired awareness was significantly associated with more severe apathy. This is in contrast with the findings by Egger et al who suggested in their study that people with KS showing insight appeared to have more apathy, among other NPS, than people without this insight. 10 These researchers were, however, cautious in interpreting their results due to the small sample size and the procedure that was followed to assess impaired awareness (clinical observation and evaluation). On the other hand and in line with our findings, several studies on people with dementia have also shown that lower levels of awareness seemed to be related to more severe apathy. 25, [36] [37] [38] An explanation for the relationship between moderately impaired awareness and apathy that we found in our study sample could be a common neuropathological substrate, namely, frontal lobe pathology and lesions in fronto-subcortical circuit because of alcohol neurotoxicity. 5, 39, 40 Furthermore, both impaired awareness and apathy are related to executive dysfunctioning. 19, 40, 41 Accumulating evidence suggests that people with KS perform poorly on executive functioning, including shifting, updating, planning, and inhibition tasks because of frontal dysfunction. 5 Another explanation may lie in the potential side effect of psychotropic drugs, which were extensively used by residents with KS. Care staff could have over asked in particular the residents with moderately impaired awareness, and this might be distressing to residents themselves and their environment resulting in agitated behavior and the prescription of psychotropic drugs. However, after adjustment for psychotropic drugs in the final model, the relationship between the level of awareness and apathy did not change significantly.
In contrast to research in people with dementia, 25, 36, 42 we did not find a relationship between the level of awareness and the presence of depressive symptoms, although these symptoms were highly common in residents with KS (43.4%). 6 In people with dementia, it is hypothesized that, in particular, dysthymia can be seen as an emotional reaction of people who are aware of their progressive cognitive decline, especially in the beginning of their disease process. 43 In line with dementia, it could be argued that impaired awareness in people with KS might protect them from becoming depressed due to the insight into their limitations, as they become indifferent to their disease. Further studies are recommended to examine this hypothesis.
Additionally, we did not find any associations between awareness and other NPS, such as agitation and psychosis. In contrast, several authors have found lower levels of awareness to be associated with more severe agitation, disinhibition and irritability in people with dementia.
14,36
| Strengths and limitations
This study adds to the literature as it is the first to examine the level of impaired awareness of functional deficits and its relationships with NPS in a large sample of people with KS or other alcohol-related cognitive disorders living in specialized NHs. The majority of the residents who participated in the study (response rate 75%) were able and willing to complete the PCRS themselves. Furthermore, awareness of functional deficits was measured with an assessment instrument, which is widely used in people with acquired brain injury. Although not specifically validated for the use in people with KS or other alcohol-related cognitive disorders, we supposed that the PCRS was the best available choice to use in these people group.
A limitation, however, could be that the nurses overestimated resident's competences as they could have become used to the functional deficits. Assessing residents' competences by an independent, significant other might result in more impaired levels of awareness. On the other hand, nurses ratings may be influenced by caregiver burden, which may have led to underestimation. Furthermore, residents may have presented themselves better than they actually were when rating their functional competences because of a denial of their difficulties. As Clare et al described from a biopsychosocial perspective, "People may seek to minimize or deny their difficulties […] Such processes may be especially evident when the individual is undergoing changes and challenges as a result of developing cognitive impairments".? 17 However, studies in people with traumatic brain injury have demonstrated good validity and reliability of the PCRS. 27 Future research is recommended to validate the use of the PCRS in people with KS.
Furthermore, the severity of NPS was found to be significantly higher in the group of residents who did not complete the PCRS themselves. Moreover, nurses judged that noncompleters were less competent to do everyday tasks than completers. As a consequence, level of awareness and the relationship with NPS in our sample could have been underestimated. On the other hand, completers and noncompleters were similar with regard to other baseline characteristics, and we therefore assume that this did not limit the generalizability of the present findings.
Finally, because of dichotomization of the affective and psychosis subsyndrome information might have been lost. Consequently, we
were not able to compare the level of awareness with the severity of these subsyndromes. This may have limited the possibility to detect significant relationships.
| CONCLUSION AND IMPLICATIONS
The findings of the present study showed that most residents with KS overestimated their functional capacities, which could hinder their self-care and participation in daily activities. Apart from apathy, awareness is, however, not significantly related with NPS. These findings highlight the importance to recognize impaired awareness in the daily care of residents with KS, and to consider timely interventions, particularly when apathy is present.
Additional research should be conducted to further examine, which clinical approaches, such as an empathetic directive approach, 44 and (psychosocial) interventions are effective to deal with impaired awareness in these people. A better understanding of awareness in people with KS and how to optimally manage this in daily care may improve the quality of long-term care for these people and ultimately also their quality of life.
